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Floral Traits Underlying Evolution in Gilia yorkii
Joseph DeTemple, Veronica Mosquera, Clinton Whipple
BYU Department of Biology

Introduction

Methods

:

F2 plants at various stages:

:

Gilia yorkii and Gilia capitata are two closely related species that have
remarkably different inflorescence and floral structures. In this project we
are seeking to find specific floral traits that differentiate the different
species. These two species are ideal for this study because they produce a
fertile hybrid in which elements of the two different phenotypes can be
observed.

G. yorkii

G. capitata

G. Yorkii has a solitary flower inflorescence with larger
flowers. The flowers also are entirely void of pigmentation,
in contrast to G. capitata. This species is known from only
one location, a population near Boyden Cave in Sequoia
National Park.

G. capitata has a spherical flower inflorescence with smaller
flowers. The flowers vary in color from purple to white,
depending on the subspecies. It is widespread throughout
the West Coast, and overlaps in range with G. yorkii.

Seeds were germinated
in a controlled
environment growth
room, and then moved
to the BYU Greenhouse
2 weeks after
germination. Flowers
were dissected under a
microscope, and
measurements were then made using Leica Application Suite X from
photographs. The data was compiled in a spreadsheet, and then analyses
were run using RStudio.

Correlations between floral traits

Analysis

:

18 Floral traits were measured:
•
•
•
•
•
•
•

Anther Length
Anther Width
Calyx Length
Calyx Sinus
Calyx Tooth
Corolla Length
Tube Width

• Free Filament
Length
• Petal Length
• Petal Width
• Midrib Width
• Ovary Length
• Ovary Width

•
•
•
•
•
•

Stamen Length
Stigma Length
Style Length
Throat Length
Tube Length
Tube Width

Distribution of F2 segregants
suggest many traits are quantitative

Traits that show extensive
transgressive segregation
:

Further Research

:

The next step in this project is to combine the physical and genetic data
through a quantitative trait loci (QTL) analysis. This will show where the
loci regulating traits are located, and how much of an effect they have
on the trait phenotype. This will also highlight loci where fine-mapping
could discover the actual genes underlying trait differences. By
understanding how these genes have changed in G. yorkii after diverging
from G. capitata, we hope to come to a better understanding of the
processes of evolution that led to this speciation event.

Overview of the process for a QTL analysis:

Most traits in the F2 population were distributed along a normal curve,
indicating that they are quantitative traits. Of the 18 measured traits, 7
displayed extensive transgressive segregation, meaning that the hybrid
plants had phenotypes that were not similar to either parent nor
intermediate between them. 4 other traits were distributed according to
our expectation, which is that the hybrid plants are intermediate in
phenotype between the two parents.
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